FINGERPRINT IDENTIFICATION APPARATUS 



Field of the invention 

The present invention relates to a fingerprint identification apparatus, 
especially to a fingerprint identification apparatus applicable to information 
5 product to enhance security and provide authentication function. 
Background of the invention 

The prior art fingerprint identification apparatus is used for authentication 
and security function. As shown in Fig. 1, the prior art fingerprint identification 
apparatus is generally composed of an area CCD (charge coupled device) 
10 sensor 10a, a light source 11a, a reflection mirror 12a, a lens 13a and a 

finger-tactility transparent plate 14. When the light from the light source 11a is 
impinged to a finger touching the transparent plate 14, the light reflected from 
the finger is focused by the lens 13 a, reflected by the reflection mirror 12a and 
then detected by the area CCD sensor 10a. 
1 5 However, in above-mentioned fingerprint identification apparatus using 

area CCD sensor, the price of the area CCD sensor is high (about 20 USD) and 
the optical system composed of light source, reflection mirror, and lens is 
complicated and hard to maintain. Moreover, the above-mentioned fingerprint 
identification apparatus using area CCD sensor consumes more power and 
20 occupies larger space. 

Summary of the invention 

It is the object of the present invention to provide a fingerprint 
identification apparatus, which uses cheaper CIS detector to reduce cost and 
volume. 



To achieve above object, the present invention provides a fingerprint 
identification apparatus comprises a contact image sensor (CIS) module, a 
keyswitch and a restoring unit. The keyswitch has a transparent plate for 
fmger-tactility. The user put his finger on the transparent plate to move the 
5 transparent plate such that the keyswitch has relative movement with respect to 
the CIS module; and the CIS module scans the fingerprint of user for 
fingerprint identification. The restoring unit is arranged on the keyswitch and 
provides restoring force to the keyswitch. 

The various objects and advantages of the present invention will be more 
10 readily understood from the following detailed description when read in 
conjunction with the appended drawing, in which: 
Brief description of drawing: 

Fig. 1 shows the schematic view of the prior art fingerprint identification 
apparatus; 

15 Fig. 2 shows the front view of the first preferred embodiment of the 

present invention; 

Fig. 3 shows the sectional view of the first preferred embodiment of the 
present invention; 

Fig. 4 shows the top view of the first preferred embodiment of the present 
20 invention; 

Fig. 5 shows the front view of the second preferred embodiment of the 
present invention; 

Fig. 6 shows the sectional view of the second preferred embodiment of the 
present invention; 

2 



Fig. 7 shows the top view of the second preferred embodiment of the 
present invention; 

Fig. 8 shows the front view of the third preferred embodiment of the 
present invention; 

5 Fig. 9 shows the sectional view of the third preferred embodiment of the 

present invention; and 

Fig. 10 shows the top view of the third preferred embodiment of the 
present invention. 
Description of the invention 

10 Figs. 2, 3 and 4 show the first preferred embodiment of the present 

invention. The present invention provides a fingerprint identification apparatus 
applicable to information product to enhance security and provide 
authentication function. As shown in those figures, the inventive fingerprint 
identification apparatus comprises a CIS (contact image sensor) module 10, a 

15 keyswitch 20 and a restoring means 30. The CIS module 10 is fixedly arranged, 
for example, arranged on a base 40. In the first preferred embodiment of the 
present invention, the base 40 is of rectangular shape. However, the shape of 
the base 40 is not limited to rectangular shape. The base 40 can be fixed on, for 
example, a keyboard and has two sliding surfaces 41 on both lateral surfaces 

20 thereof. Moreover, the base 40 has two spring-fixing parts 42 on front end of 
the two lateral surfaces thereof. 

In the first preferred embodiment of the present invention, the keyswitch 
20 is a cap-shaped body and can be wholly or partially transparent. As shown 
in those figures, the keyswitch 20 in the first preferred embodiment of the 
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present invention has a transparent plate 21 for finger-tactility. The transparent 
plate 21 is in contact with the CIS module 10 and has a scale ruler 22 on one 
side thereof to measure fingerprint size. The keyswitch 20 is slidably fit on the 
base 40 and has two cylindrical sliding parts 23 extended downward from both 

5 lateral walls thereof. The inner sides of the two cylindrical sliding parts 23 are 
slidably fit on the two sliding surfaces 41 of the base 40. The keyswitch 20 is 
slidably fit on the base 40 and can have forward and backward movement such 
that the keyswitch 20 has relative movement with respect to the CIS module 10 
in order to facilitate the scanning of the CIS module 10 to the fingerprint. 

10 Moreover, the base 40 has two guiding shafts 45 on both sides thereof and the 
two cylindrical sliding parts 23 are slidably fit on the two guiding shafts 45. By 
the two guiding shafts 45, the keyswitch 20 has smooth sliding motion. 

The restoring means 30 is composed of two springs 31 arranged on both 
sides of the base 40. On end of the spring 3 1 is connected to the spring-fixing 

15 part 42 and another end of the spring 3 1 is connected to the cylindrical sliding 
part 23 extended downward from both lateral walls of the keyswitch 20. The 
spring 3 1 provides restoring force to the keyswitch 20. Moreover, the spring 3 1 
can be replaced by resilient element such as rubber to provide restoring force to 
the keyswitch 20. 

20 As shown in Fig. 3, the fingerprint identification apparatus according to 

the present invention can be used in the image acquisition of fingerprint. The 
user puts his finger on the transparent plate 21 of the keyswitch 20 and 
horizontally moves the keyswitch 20 by his finger. Therefore, the fingerprint 
has relative movement with respect to the CIS module 10 and the CIS module 



10 scans the image of the fingerprint. The keyswitch 20 is restored to original 
position by the springs 3 1 after the finger leaves the transparent plate 21 of the 
keyswitch 20. 

Figs. 5, 6 and 7 show the second preferred embodiment of the present 
5 invention. As shown in those figures, the inventive fingerprint identification 
apparatus comprises a CIS (contact image sensor) module 10, a keyswitch 20, a 
restoring means 30, and a link means 50. The CIS module 10 is movably 
arranged, for example, arranged atop a base 40. 

The link means 50 is provided between the keyswitch 20 and the base 40 
10 and is composed of two link rod sets 51, wherein each link rod set 5 1 has a 
plurality of link rods 52 pivotally connected by pivotal shafts 53. The base 40 
has two lower guiding grooves 43 on top lateral sides thereof; and the bottom 
portions of the link rod sets 51 are received within the lower guiding grooves 
43. One end of each link rod set 51 is connected to the base 40; another end of 
1 5 each link rod set 5 1 is a free end. Therefore, the two link rod sets 5 1 are 
expanded and retracted within the two lower guiding grooves 43. The CIS 
module 10 is connected to the two link rod sets 51 such that the CIS module 10 
is linked by the two link rod sets 5 1 and moved in horizontal direction as the 
two link rod sets 51 are expanded and retracted within the two lower guiding 
20 grooves 43 . 

The keyswitch 20 is movably arranged on the base 40 and has two upper 
guiding grooves 24 on two top lateral sides thereof. The top portions of the link 
rod sets 5 1 are received within the two upper guiding grooves 24. The 
keyswitch 20 is movably arranged on the base 40 and has vertical movement. 



The keyswitch 20 has a guiding stage 25 on bottom thereof and the CIS module 
10 is slidably fit within the guiding stage 25. The guiding stage 25 has two 
horizontal guiding grooves 26 on both sides thereof and extending along 
horizontal direction. The CIS module 10 has two guiding rods 27 on both sides 
5 thereof and corresponding to the two horizontal guiding grooves 26. The two 
guiding rods 27 are slidably fit within the two horizontal guiding grooves 26. 
The CIS module 10 is guided by the two horizontal guiding grooves 26 to have 
horizontal motion when the two link rod sets 5 1 are expanded and retracted 
within the two lower guiding grooves 43. 
10 The restoring means 30 is composed of four springs 3 1 arranged on four 

corners between the base 40 and the keyswitch 20. The springs 3 1 provide 
restoring force to the keyswitch 20. 

As shown in Fig. 6, the fingerprint identification apparatus according to 
the present invention can be used in the image acquisition of fingerprint. The 
1 5 user puts his fingerprint on the transparent plate 2 1 of the keyswitch 20 and 
presses down the keyswitch 20 in vertical direction by his finger. Afterward, 
the link means 50 moves the CIS module 10 in horizontal direction. Therefore, 
the fingerprint has relative movement with respect to the CIS module 10 and 
the CIS module 10 scans the image of the fingerprint. The keyswitch 20 is 
20 restored to original position by the springs 3 1 after the finger leaves the 
transparent plate 21 of the keyswitch 20. 

Figs. 8, 9 and 10 show the third preferred embodiment of the present 
invention. As shown in those figures, the inventive fingerprint identification 
apparatus comprises a CIS (contact image sensor) module 10, a keyswitch 20, a 
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restoring means 30, and a link means 60. The CIS module 10 is movably 
arranged, for example, arranged atop a base 40. 

The link means 60 is provided between the keyswitch 20 and the base 40 
and is composed of an upper wedge 61 and a lower wedge 62. The upper 
5 wedge 61 is movably placed below the keyswitch 20 and the lower wedge 62 is 
fixedly arranged on the base 40. The upper wedge 61 has a first bevel 63 and 
the lower wedge 62 has a second bevel 64, wherein the first bevel 63 is in 
contact with the second bevel 64. The CIS module 10 is arranged on the upper 
wedge 6 1 . When the upper wedge 6 1 is pushed in vertical movement, the CIS 

1 0 module 1 0 has horizontal movement due to the contacting of the first bevel 63 
and the second bevel 64. 

The keyswitch 20 is movably arranged on the base 40 and has vertical 
movement. The keyswitch 20 has a guiding stage 25 on bottom thereof and the 
upper wedge 61 of the CIS module 10 is slidably fit within the guiding stage 25. 

15 The guiding stage 25 has two horizontal guiding grooves 26 on both sides 
thereof and extending along horizontal direction. The upper wedge 61 of the 
CIS module 10 has two guiding rods 27 on both sides thereof and 
corresponding to the two horizontal guiding grooves 26. The two guiding rods 
27 are slidably fit within the two horizontal guiding grooves 26 such that the 

20 upper wedge 61 and the CIS module 10 have horizontal motion. 

The restoring means 30 is composed of at least one spring 3 1 arranged 
between the base 40 and the keyswitch 20. The springs 3 1 provide restoring 
force to the keyswitch 20. Moreover, a guiding stage 28 and a guiding rod 44 
are provided between the base 40 and the keyswitch 20, wherein the guiding 
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stage 28 is arranged on the keyswitch 20 and the guiding rod 44 is arranged on 
the base 40. The guiding rod 44 is slidably fit into the guiding stage 28 to guide 
the vertical motion of the keyswitch 20. 

As shown in Fig. 9, the fingerprint identification apparatus according to 
5 the present invention can be used in the image acquisition of fingerprint. The 
user puts his fingerprint on the transparent plate 21 of the keyswitch 20 and 
presses down the keyswitch 20 in vertical direction by his finger. Afterward, 
the link means 60 moves the CIS module 10 in horizontal direction. Therefore, 
the fingerprint has relative movement with respect to the CIS module 10 and 

10 the CIS module 10 scans the image of the fingerprint. The keyswitch 20 is 
restored to original position by the springs 3 1 after the finger leaves the 
transparent plate 21 of the keyswitch 20. 

The fingerprint identification apparatus according to the present invention 
adopts cheap CIS module 10 (about 10 USD) and uses keyswitch 20 and 

15 restoring means 30 to provide fingerprint scanning. The cost and volume of the 
fingerprint identification apparatus is greatly reduced. 

Although the present invention has been described with reference to the 
preferred embodiment thereof, it will be understood that the invention is not 
limited to the details thereof. Various substitutions and modifications have 

20 suggested in the foregoing description, and other will occur to those of ordinary 
skill in the art. Therefore, all such substitutions and modifications are intended 
to be embraced within the scope of the invention as defined in the appended 
claims. 



